In previous research, we studied these concepts in nursing, physical therapy and health science students at entry to their respective programs (Wessel et al., 2008) . We found a relationship between ESI, caring and leadership, but not moral judgment. Students of different disciplines, levels of education (graduate or undergraduate) and instructional approach had similar scores on the measurement of these concepts. In order to determine the effect of professional curricula on these attributes, we decided to measure the changes that occurred in these students from entry to graduation. The three professional programs (1 nursing, 2 physical therapy) covered aspects of ESI, caring, leadership and moral judgment. The Bachelor of Health Science (BHSc) program did not specifically address any of them, other than ethics approval in research. The nursing curriculum was based on a 'caring' framework. One of the physical therapy programs followed a conventional educational method (lectures and laboratories) while the other three programs were problem-based (learning takes place in small tutorial groups and is based on case scenarios).
The purpose of this study was to determine if health professional students have an improvement in ESI, caring, leadership and moral judgment over the course of their programs. Based on the differences across programs, the following hypotheses were considered (also see Figure 1 ):
1. If the professional programs (academic and clinical) are the key to change, the nursing and physical therapy students will have greater changes in ESI, caring, leadership and moral judgment than the BHSc students in a non-professional program. 2. If disciplinary content makes a difference, the nursing students will have greater changes in caring than the other three groups. 3. If method of education is important, the students in the three problem-based programs will have greater changes in ESI, caring, leadership and moral judgment than the students in the conventional education program. Figure 1 . Conceptual framework demonstrating the relationship among ESI, caring, leadership and moral judgment at entry to program (left hand section) and the hypotheses for this study (remaining part of the figure). The hollow arrows represent specific hypotheses and the narrow arrows indicate expected changes due to curricula. 
Methods

Study Design
This study followed a pre-post, group comparison design.
Participants and Settings
Students from four programs and two educational institutions [McMaster University Bachelor of Health Science (BHSc), Nursing and Physical Therapy programs, and Ithaca College Physical Therapy program] were invited to participate in the study. Students in the BHSc and Nursing programs were in their first undergraduate year of their four-year programs. McMaster physical therapy students had completed varied undergraduate degrees and were commencing a 2-year (24 months) master's entry-level program. Ithaca students had completed 2 years of preprofessional, undergraduate studies, and were commencing 3 years of study that would lead to a master's entry-level degree in physical therapy. The inclusion of these cohorts allowed for the comparison of (a) professional programs versus a non-professional health science program (BHSc), (b) two health professional disciplines (physical therapy and nursing), and (c) two educational methods (problem-based learning and conventional). Although the groups were at different levels of education (undergraduate or graduate), we did not consider these comparisons because our previous work showed no differences in the study concepts of the four groups at baseline (Wessel et al., 2008) . Sample size calculations indicated that 25 students per group were required to detect a between-group difference of one standard deviation (SD) on the EQ-i:S, with alpha = 0.05, and power = 0.80.
There were no specific curricular interventions targeting the outcome measures of ESI, caring, leadership and moral judgment in the four programs. However, the three professional programs addressed personal growth and client-centered approach, concepts similar to the personal and interpersonal aspects of ESI. Moreover, the students' clinical experiences were expected to increase their understanding and caring of others. The nursing curriculum was based on the caring concept of Bevis and Watson (2000) recognizing the need for students to have an awareness of self in order to engage in a professional caring relationship with patients. Leadership models were addressed in both the nursing program and the Ithaca physical therapy program, and the two physical therapy programs included content on ethical decision making.
Three of the cohorts (BHSc, nursing and McMaster physical therapy) received problembased education, where a health care problem/situation serves as the stimulus and guide to student learning in small group tutorials. As the students attempt to understand the problem, they identify their learning needs, research and apply information to the problem and work together as a group. These students were required to evaluate their own performance and that of others. Aspects of leadership, such as facilitating individuals, group process and task completion, were encouraged in the tutorial sessions. They learned their practical skills in laboratory sessions. Students in the Ithaca Physical Therapy program followed a conventional education method: content was provided in lectures, but small groups were utilized in the learning of practical skills. Larin, H., Benson, G., Wessel, J., Martin, L., & 
Recruitment
At entry to their respective programs, students were informed of the study via e-mail, and were asked to contact the research team if they were interested. All students who participated were asked to provide an email address so that they could be contacted in the last semester of their programs. A pizza lunch or a small gift certificate was provided to the participants at the end of each data collection session.
Data Collection
The study received ethical approval from the ethics review boards of both institutions involved in the study, and all participants provided written informed consent. All students completed a short demographic questionnaire and three self-report questionnaires: the BarOn Emotional Quotient Inventory Short (EQ-i:S) (Bar-On, 2006), the Caring Ability Inventory (CAI) (Nkongho, 2003) , and the Self-Assessment Leadership Instrument (SALI) (Smola, 1988) , on entry to their programs (Time 1), and in the final months of their programs (Time 2). Students in the BHSc and the two physical therapy programs also completed the Defining Issues Test (DIT-2) (Rest, Edwards, & Thoma, 1997) at both time points. To decrease the burden of testing for the nursing students, they were not given the DIT-2 because they were completing another questionnaire as part of a larger study. The testing time was approximately 45-60 minutes. The lengths of time between the two data collection sessions were: 30, 42, 22, and 32 months for BHSc, Nursing, McMaster Physical Therapy and Ithaca Physical Therapy respectively.
Measurement Tools
The BarOn Emotional Quotient Inventory: Short (EQ-i:S) is a self-report measure of ESI behaviors (Bar-On, 2006). The EQ-i:S contains 51 statements which respondents rate on a scale ranging from 1 (very seldom or not true of me) to 5 (very often or true of me). A total score and five subscale scores (intrapersonal, interpersonal, stress management, adaptability and general mood) can be calculated. Raw scores are converted into standard scores based on age and gender. These normalized scores have a mean of 100 and SD of 15. A higher score indicates greater ESI, with Bar-On referring to standard scores of 85-115 as 'effective functioning', greater than 115 as 'enhanced skills', and less than 85 as 'area for enrichment'. Bar-On (2004) reported an internal consistency of 0.97, and test retest reliability coefficients of 0.72 for males and 0.80 for females.
The Caring Ability Inventory (CAI) is a self-report measure that examines a person's ability to care for others (Nkongho, 2003) . It is based on Mayeroff's (1971) definition of caring: "helping another grow and actualize himself … a process, a way of relating to someone that involves development" (p. 1). The CAI consists of 37 items, each rated on a 7-point Likert scale ranging from 1 to 7, and distributed across three subscales that were determined by factor analysis: Knowing [CAI_K] (14 items) relates to understanding of self and others, Courage [CAI_C] (13 items) captures ability to cope with the unknown, and Patience [CAI_P] (10 items) refers to tolerance and persistence. After reverse scoring of some items, the subscale scores are calculated by summing the items in that subscale. Higher scores indicate a greater degree of caring. The CAI is viewed as a reliable measure of caring with internal consistency on the total CAI ranging from 0.79 to 0.84 and a test retest coefficient of 0.75 (Nkongho, 2003 discriminated between nursing students and nurses, between nursing students and non-nursing students, and between females and males (Nkongho, 2003) . The Self-Assessment Leadership Inventory (SALI) is a measure of leadership characteristics, where leadership is defined as the process of influencing the behaviors of other persons in their efforts towards goal setting and achievement (Smola, 1988) . This instrument was originally developed by Yura (1970) and incorporated various leadership theories. Respondents rate 40 behaviors as they relate to their leadership. A 5-point Likert scale is used indicating, "usually not behave in this manner" (0) to "almost always behave in this manner" (4). A higher total score indicates high self-assessment of leadership characteristics. Testing for internal consistency produced a Cohen's coefficient K of 0.54. The SALI was able to discriminate between groups expected to be different on leadership ability (Smola, 1988) .
The Defining Issues Test (DIT-2) is derived from Kohlberg's theory of the development of moral judgment, a process by which people determine one course of action is morally right and another course is morally wrong (Rest, Edwards, & Thoma, 1997) . The test consists of five ethical "dilemmas". For each dilemma, the respondents are asked to make a decision about the action to take and then rate 12 statements (on a 5-point scale) for their importance in making the decision. Finally they rank the 4 most important statements (Bebeau & Thoma, 2003) . A number of scores can be computer-generated. The N2 score was used in this study. It is a combined measure of ability to recognize principled items (ranking of these as most important) and to discard the simplistic and biased solutions (rate these lower than principled items). The construct validity has been supported by correlations between the N2 score and moral comprehension, prosocial behavior and civil libertarian attitudes, by differences in age/educational groups, and by longitudinal and interventional changes (Rest, Thoma, Narvaez, & Bebeau, 1997) . The BHSc and physical therapy students completed this questionnaire; the nursing students did not.
These tools are summarized in an appendix with definitions of the concepts and examples of items from each tool.
Data Analysis
The PASW statistical package, version 18 (SPSS Inc., 2009) was used for all analyses. The data were evaluated for fit with a normal distribution by means of the Kolmogorov-Smirnov statistic, with a Lilliefors significance level. As the p values for this test were >0.05 for all data, two-way analyses of variance (ANOVAs) with repeated measures were used to compare four groups on EQ-i:S, CAI and SALI scores, and three groups on the N2 score from the DIT-2 at Times 1 and 2. Effect sizes were estimated from the partial eta squared obtained from the ANOVA program. Significant program effects were further evaluated with a Tukey test. Alpha was set at p<0.05 for all tests.
Results
A baseline cohort of 157 students (BHSc 21, Nursing 76, McMaster Physical Therapy 21, Ithaca Physical Therapy 39) agreed to participate in the study. Of these, 132 students completed the questionnaires at Time 2. Dropouts were due to: withdrawing from program (Nursing 4, Ithaca Physical Therapy 3), delay in program (Nursing 6), and failure to respond to request to complete Time 2 questionnaires (BHSc 1, Nursing 11). The characteristics of the students completing the study are described in Table 1. Larin, H., Benson, G., Wessel, J., Martin, L., & Ploeg, J. The results of the EQ-i:S are presented in Figure 2 , and the results of the CAI, SALI and N2 score in Table 2 . The changes from Time 1 to Time 2 were not large in any of the measures; effect sizes ranged from 0.006 for CAI_P to 0.128 for the N2 score. Significant time differences were found for EQ-i:S total score (F=14.2, df=1,128, p<0.001), CAI_K (F=9.9, df=1,126, p=0.002) and N2 score (F=10.9, df=1,74, p=0.002). The only significant group by time interaction was found for the Stress Management subscale of the EQ-i:S (F=3.9, df=3,128, p=0.010). The BHSc and McMaster physical therapy students had increases in their scores while nursing and Ithaca physical therapy students had minimal change. There were no significant group main effects for any of the measures.
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Discussion
This is the first longitudinal study to measure the changes of ESI, caring, leadership and moral judgment concurrently in four cohorts representing different disciplines and educational approaches. The results showed small but significant improvements in measures of ESI, the knowing component of caring, and moral judgment. Except for a difference between the programs in the pattern of change in Stress Management (two groups had improved scores, two groups stayed the same), there were no differences between programs in any of the measures.
The results do not support any of the research hypotheses. The students in the professional programs did not have greater changes in ESI, caring, leadership and moral judgment than students in a non-professional program (BHSc). In spite of having a curriculum based on a caring framework, nursing students did not change more in this attribute than the physical therapy and BHSc students. In addition there were no differences in the changes occurring in students from the problem-based programs and the conventional education program. Some results in this study are similar to previous work. Jaeger (2003) reported that graduate students in public administration programs had small but significant increases in total and subscale scores of the EQ-i:S following their participation in a general management course. Nelson et al. (2001) found an increase in SALI and CAI_K with little change in CAI_C for nursing students from preclinical to the end of their BScN program. However, they noted a decrease in CAI_P in their study while we found no change. The CAI_K includes awareness of self and others -two concepts that are noted in the Intrapersonal and Interpersonal subscales of EQ-i:S. An improvement in CAI_K may be due to the clinical and small group educational experiences of the students.
The mean values for the N2 score in the present study were above the means reported by Rest, Narvaez, Thoma, and Bebeau (1999) for college freshmen (30.6±14.4), and college seniors (40.4±13.6), but similar to scores they reported for students completing a professional degree (45.0±14.9) or doctorate level education (49.0±15.6). It is notable that there were no significant differences between the BHSc students and the students in the two physical therapy programs, because the BHSc students did not receive specific ethical training in their program. However, all programs required the students to evaluate information in making decisions.
Although the health care professional programs included many of the principles inherent in the concepts of ESI, caring, leadership and moral judgment, the participants did not show large changes in the measurement of these constructs. Perhaps very specific interventions are required to see major improvements. Graduate students receiving special ESI content in a general management course in a public administration program had greater changes in EQ-i:S (mean changes ranged from 6.6 to 9.90) than students who did not receive this content (mean changes ranged from 0.07 to 2.12) (Jaeger, 2003) . Perhaps there were only small changes in ESI because of the relatively high baseline values of the students. The mean total EQ-i:S score of 101.3 was higher than that recorded by Dawda and Hart (2000) for university students (mean 93.5) and by Suliman (2010) for second year nursing students (mean 86). However, the EQ-i:S in the present study was similar to that found for physicians (100.3) (Wagner, Moseley, Grant, Gore, & Owens, 2002) and managers after a specific ESI intervention (100.8) (Slaski & Cartwright, 2003) . The mean EQ-i:S scores at all of the time points were within the 'effective functioning' range of ESI as defined by Bar-On (2002) (see Figure 2) . The health professions likely attract persons with effective ESI, that is, persons interested in the welfare of others. Moreover, individuals that successfully compete for admission may have higher ESI than those not accepted to health professional programs. The Larin, H., Benson, G., Wessel, J., Martin, L., & BHSc students may also have had high ESI as the majority go on to apply to Medicine. In fact, higher scores in the total and three subscales of the EQ-i:S were correlated with higher cumulative grade point averages in first-year university students (Parker, Duffy, Wood, Bond, & Hogan, 2005) . If students are currently in an 'effective functioning' range, is there any advantage to increasing their EQ-i:S score to the enhanced functioning level? Bar-On (2002) has indicated that individuals with 'enhanced' ESI are exceptionally effective, both emotionally and socially, in all aspects of their lives, and are usually successful in achieving their goals. Although ESI of nurses and nursing students has been correlated with their clinical performance (Beauvais et al., 2011; Codier, Kooker, & Schoultz, 2008; Morrison, 2008) , no studies have examined the added value of obtaining 'enhanced' ESI skills. It is possible that ESI will change more with work experience than with entry-level education. More research is required to identify what level of ESI is needed for effective practice, and whether specific educational experiences can enhance ESI.
There are limitations to our study related to the sample. Only 18.4% of the total cohort of students entered and completed the study, and all students were volunteers. The number of participants was slightly less than the sample size calculations required for the BHSc and McMaster physical therapy students. Thus the sample may not be representative of the majority of students in the programs. However, the inclusion of two higher education institutions, two health disciplines, and a non-professional program should increase the generalizability of our results. It is unlikely that a larger sample size would have provided more significant results because the effect sizes, as estimated by the partial eta squared from the ANOVA, were very small.
The measures used in this study will also affect the results. Three of the measures were self-report questionnaires, and thus only reflect the individuals' view of their own ESI, leadership and caring. The DIT-2, on the other hand, was a test that evaluates the students' ability in moral judgment and was not administered to nursing students. Results could be different if we used instruments that involved observation of behavior or opinions of others such as instructors, peers or clients. While the EQ-i:S tool is normalized for different age groups, the other measures are not. It is possible that age might make a difference to the scores for caring, leadership and moral judgment. On the other hand, there were no differences among groups at baseline, though the McMaster physical therapy students were older than the other cohorts.
This study was designed to examine the effects of different curricula on ESI, caring, leadership and moral judgment. Small changes occurred in three of these attributes, but we were unable to determine what curricular characteristics contributed to the changes because results were similar across the four student cohorts. Educators have a responsibility to prepare health care professional students for the emotional and social demands of their roles. Therefore, further research is needed to determine the optimal levels of ESI, caring, leadership and moral judgment required for effective health care practice. Then, educators need to examine specific educational strategies for their ability to help students develop their skills in these areas.
Conclusion
Health science students had small improvements in ESI, caring and moral judgment from the beginning to the end of their programs. The changes were similar in students from
